A checklist of the Orchidaceae of Timor is presented, with emphasis on the eastern half of the island (East Timor), based on historical herbarium collections and recent botanical explorations. This list comprises 38 genera with 66 species, including 15 new genera and 32 new species records for this island. Moreover, four new species are described: Bulbophyllum sundaicum, Habenaria ankylocentron, Habenaria cauda-porcelli, and Pterostylis timorensis. Of these, we consider the finding of a new species of Pterostylis to be especially noteworthy, because this species seems to be more closely related to certain Australian members of the genus than to the Malesian ones, suggesting earlier contacts of Timor with Australia. The best represented genus is Habenaria, with 13 species, followed by Dendrobium with four, and Bulbophyllum with three. Because of insufficient or sterile material, it was not possible to identify, or describe as new, 20 different taxa. The conservation status of the ten endemic species, plus six possible new undescribed species and two non-endemic, but threatened, species, was assessed using the World Conservation Union (IUCN) criteria, and categories of threat were proposed. Seven endemic species are considered to be Critically Endangered and two Endangered. One of the nonendemic species is considered to be Critically Endangered, and the other Endangered. The survival of some of these species might be less insecure if an effective application of Regulation project N.2000/19 on protected areas (UNTAET/REG/ 2000/19) was implemented and maintained, because most of these species were collected in areas considered for protection under this Regulation. Further studies are required, however, in order to complete our knowledge of the diversity and population dynamics of this interesting part of Timor's biodiversity.
INTRODUCTION
The independence of East Timor has stimulated renewed scientific interest in the island of Timor. It has also raised a few questions: for example, to what extent has the 24 years of war and occupation affected the vegetation cover and its biodiversity. This paper constitutes the first contribution to answer this question as part of the objectives of the project, 'Contribution to Flora Resources Management in East Timor', currently in progress at the Department of Biology of the University of Aveiro. Our account is based on data gathered from the literature, herbarium specimens, and new collections made during recent expeditions in the context of the abovementioned project.
The Orchidaceae is one of the most diverse plant families with some 25 000 species (Hassler, 2001) , and is of special conservation interest. All orchid species are included in Convention on International The most important contribution to our knowledge of this family in Timor is a list by Ridley (1885) , which includes 23 species, five of them new. There is no recent account of the family for the island, and a treatment for Flora Malesiana is not expected in the near future.
For these reasons, an annotated checklist of the Orchidaceae known to occur on Timor was prepared, also considering their conservation status and the question of their occurrence in the recently designated natural conservation areas [United Nations Transitional Authority in East Timor (UNTAET), 2000]. Because not all material could be completely identified, the exact number of orchid species occurring on Timor is still unknown, but there are at least 66 species in our checklist, and undoubtedly more remain to be discovered.
MATERIAL AND METHODS
The collections from Timor held at BM, COI, DNA, K, L, LISC, LISU, and Z were studied (abbreviations after Holmgren, Holmgren & Barnett, 1990) . Recent collections kept at AVE and L (duplicates will shortly be offered to other herbaria, such as COI and LISC) were also examined.
The list of taxa includes basionyms, synonyms (limited for widespread taxa), and reference to types relevant for the area. New records for the area are preceded by an asterisk. Information on habit, habitat and ecology, distribution, conservation status, and vernacular names is also provided. The collections examined are cited, whereas those not seen but encountered in the literature are marked 'n.v.' Although this checklist is focused on the territory of East Timor, the collections and species known from West Timor (Indonesia) were also included because there are no significant ecological differences between the two areas. The original orthography of localities was generally respected and, in some cases, our interpretation is indicated in parentheses.
For the endemic taxa, categories of threat are proposed, applying the World Conservation Union (IUCN) Red List Category (IUCN, 2001) . The assessments are based on herbarium specimens and the literature.
LIST OF TAXA

AERIDES LOUR.
Aerides timorana Miq., Fl. Ind. Bat. 3: 695 (1855 ) -Ridl. in H.O.Forbes, Nat. Wand. East. Archip. 518 (1885 Aerides pallida Blume, Rumphia, 4: 53 (1849) (Monk, Fretes & Reksodiharjo-Lilley, 1997) , it is highly improbable that all subsequent collectors would have missed this species if it had an area of distribution greater than 100 km 2 . Therefore, we estimate this area to be less than 100 km 2 (B1), it is known from a single (unspecified) location (a), and the available data indicate that a decline (b) in the extent of occurrence (i), area of occupancy (ii), quality of habitat (iii), and number of locations (iv) can be inferred for this species. Description: Creeping epiphyte 1.5-3 cm high. Roots sprouting below the pseudobulb. Rhizome 1.2-1.5 mm in diameter, sections between pseudobulbs 0.9-1.5 cm long, bracts with few, barely persistent veins. Pseudobulbs 0.45-0.7 ¥ 0.4-0.55 cm, distant, ovoid, somewhat oblique. Leaves: petiole 0.15-0.3 cm long; blade 1.3-2.2 ¥ 0.6-0.8 cm, index (length/width) 2.2-3.6, elliptic(-ovate), finely acuminate. Inflorescence c. 1.2 cm long, one-flowered; peduncle c. 0.5 cm long, patent; non-floriferous bracts c. two, the longest c. 2 mm long; floral bract c. 2.2 mm long, tubular, acute. Flowers not fully opening. Sepals translucent very pale green towards the base, with a dark red spot along the mid-vein, green towards the tip, petals largely dark red, but with hyaline margins towards the base, lip dark red. Column white. Pedicel with ovary c. 1.5 mm long, basal node coinciding with the bract attachment. Median sepal 4.2-5.3 ¥ 1.3-1.7 mm, index 3.1-3.3, ± porrect, triangular, acute, margins entire, base rather broadly attached; rather thin, thickened towards the tip, surface glabrous. Lateral sepals 4.8-6.2 ¥ c. 2 mm, index 2.4-3.1, free, somewhat recurved, oblique; otherwise as the median sepal. Petals 2.5-2.6 ¥ c. 0.8 mm, index 3.1-3.3, porrect, elliptic-ovate, acuminate, margins entire, base broadly attached; thin, surface glabrous. Lip c. 2 ¥ 0.9 mm, index c. 2.2 (all without artificial spreading; when spread hastate, c. 2 ¥ 1.4 mm), recurved, particularly towards the tip, general outline linguiform, three-lobed; mid-lobe ± elliptic, rounded, margins finely papillose, rather thick, adaxially with a distinct, obtuse, narrow median ridge starting near the base as a retrorse, transverse, erect, triangular, rounded tooth, and continuing over about one-half of the total length of the lip, surface convex and finely papillose towards the tip, abaxially without a median ridge near the base, surface ± glabrous; side-lobes attached along the basal three-fifths of the length of the lip, antrorse, oblique, triangular, rounded, front margins finely fimbriate-lacerate, back margin entire; thin, surface glabrous. Column c. 1 mm long, stigma obovate, without keels inside, without teeth at its base, column foot slightly widened just above the ligament; stelidia c. 0.3 mm long, triangular, acute, with a slight, deltoid, rounded tooth along the upper margin close to the tip, and a small, antrorse, semielliptic, rounded tooth along the lower margin slightly lower down; anther cap abaxially with a slight, E, petal; F, lip; G, lip spread; H, lip, abaxial view; I, lip, adaxial view; J, lip, lateral view; K, column; L, anther, ventral 
L!).
Observations: The flowers are similar to those of C. junghuhnii (J.J.Sm.) Szlach., but the Timor specimen has much broader leaves than is usual for this species.
DENDROBIUM SW.
Dendrobium affine (Decne.) Steud., Nomencl. Bot., ed. 2, 1: 489 (1840 ). -Ridl. in H.O.Forbes, Natur. Wand. East. Archip. 518 (1885 , and that the species has not been found during a recent expedition to the Huato-Builico area conducted by some of the authors, we estimate that the extent of occurrence of this species is less than 5000 km 2 (B1), it is known from less than five locations (a), and the available data indicate that a decline (b) in the extent of occurrence (i), area of occupancy (ii), quality of habitat (iii), and number of locations (iv) can be inferred for this species.
*ERIA LINDL.
Note: Molecular studies strongly suggest that the two species listed below do not belong to the genus Eria in the strict sense (Pridgeon et al., 2005) . However, we are not convinced, for reasons which lie outside the scope of this article, that the proposed disposition in the genera Bryobium and Mycaranthes, respectively, represents the best possible classification. Description: Erect terrestrial herb c. 17 cm high. Subterranean tubers 2 at flowering time, narrowly oblongoid, 1.8 ¥ 0.6 cm, tomentose to pilose. Roots few, apparently very short, tomentose. Stem (excluding inflorescence) very short; subterranean part 3.5 cm long, covered with c. three tubular sheaths, epigeal part abbreviated, two-leaved. Leaves 12.5-13.5 ¥ 1.7-2.7 cm, basal, suberect, narrowly elliptic, attenuate towards the base, apex acuminate, glabrous, when dried membranous. Inflorescence c. eight-flowered; peduncle 8 cm long, near the middle with a foliaceous, sheathing scale 4.3 ¥ 0.45 cm, just below the rachis with a much smaller bract-like scale; rachis 4.8 cm long. Floral bracts suberect-patent, a little shorter than the ovaries, narrowly triangular, acuminate, the lowermost bract 1.4 cm long, the upper ones progressively shorter. Flowers patent, quaquaversal, white. Median sepal 4.4 ¥ 2.7 mm, erect, concave, ovate, obtuse, nerves 3. Lateral sepals 4.6 ¥ 2.9 mm, reflexed, obliquely broadly ovate, obtuse, nerves 3. Petals 4.6 ¥ 2.5 mm, entire, obliquely ligulate-elliptic, nerves 2. Lip spurred, three-lobed, 5.7 mm long excluding the spur, 9.8 mm wide across the tips of the lateral lobes, with a smooth, thick, rounded longitudinal keel extending from the mouth of the spur to near the tip of the mid-lobe, the lobes with minutely papillose margins; lateral lobes 4.5 ¥ 2.2 mm, subpatent-deflexed, when flattened making an acute angle with the mid-lobe, obliquely narrowly rectangular, apex subtruncate; mid-lobe 3.9 ¥ 1.9 mm, narrowly obovate, obtuse, apical margin slightly irregular; spur pointing backwards, basal part 7.1 mm long, 1.6 mm wide at the mouth, parallel with and distinctly shorter than the ovary, gradually narrowing towards the apex, terminal part 2.3 mm long, abruptly bent forwards, inflated, obliquely pyriform, obtuse, spur constricted between the two parts and with a slight obtuse apical projection formed by the continuation of the basal part. Column 2.2 ¥ 3.2 mm, erect; auricles 1.3 mm long, narrowly cylindrical, finely verrucose; thecae widely separated, 0.9 mm long; anther channels very short; rostellum hood-like, rounded-triangular, slightly emarginate; stigmatic processes porrect, decurved at the apex, 1.5 mm long, obtuse. Ovary with pedicel to 1.5 cm long, terete, attenuate towards the apex; pedicel very short. Fruit not seen.
Habit: Geophyte.
Habitat and ecology: Found as a lithophyte, presumably rooting in soil deposits in crevices or on the rock face, on limestone. 
AVE!, L!).
Observations: This species is very distinctive because of the remarkable hooked spur. The presence of a keel on the lip is also highly unusual in the genus (even in the subtribe), but in this character state, and indeed in most other respects, H. ankylocentron agrees with H. carinata Span. The latter has the slender clavate spur commonly observed in Habenaria. Conservation: This recently discovered species seems to deserve special conservation measures because of its inferred rarity and its threatened habitat.
Proposed IUCN category: CR B1ab(i,ii,iii,iv). We estimate the extent of occurrence to be less than 100 km 2 (B1), it is known from a single location (a), and the available data indicate that a decline (b) in the extent of occurrence (i), area of occupancy (ii), quality of habitat (iii), and number of locations (iv) can be inferred for this species. (Fig. 3) A Habenariae salaccensi Blume petalae lobis subaequalibus, calcare distincte clavato in medio cum laqueo completo (porcelli caudae similis), antherae canalibus stigmatis lobis brevioribus differt. Typus: Kooy 178 (holo L), from south-west Timor, Putain, 29.vi.1964 .
Habenaria carinata
Description: Erect terrestrial herb 26-34 cm high. Subterranean tubers and roots not seen. Stem (excluding inflorescence) somewhat elongated; subterranean part up to 9.5 cm long, covered with c. five tubular sheaths, epigeal part densely six-to sevenleaved, c. 5.5 cm long. Leaves 4.5-7 ¥ 1.5-1.8 cm, patent-erect, elliptic, lowermost and uppermost leaf THE ORCHIDS OF TIMOR 205 much smaller, attenuate towards the base, margins finely undulate, apex acute, apiculate, glabrous, when dried membranous. Inflorescence rather laxly c. 12-flowered; peduncle 7.5-12 cm long, in the basal part with two sheathing, 3-4 cm long, foliaceous, acuminate scales, upwards with two or three much narrower bract-like scales; rachis 11-13 cm long. Floral bracts suberect-patent, somewhat shorter than the ovaries, narrowly triangular, acuminate-aristate, the lowermost bract 1.6 cm long, the upper ones progressively shorter. Flowers patent, quaquaversal, colours not recorded. Median sepal 5.9 ¥ 4 mm, suberect, concave, broadly ovate, obtuse, apex drawn out in a 3.1 mm long subulate-filiform tip, nerves 3. Lateral sepals 6.5 ¥ 3.3 mm, reflexed, obliquely ovate, obtuse, apex drawn out in a 4.4 mm long subulatefiliform tip, nerves 3. Petals 1.3 cm long, 2.3 mm wide at the base, bipartite, the segments almost equally long, filiform, straight, the dorsal segment widening towards the base. Lip spurred, three-lobed, 1.6 cm long excluding the spur, at the base with a 0.8 mm long claw; lateral lobes 9 mm long, filiform; mid-lobe 1.47 cm long, filiform; spur in natural position about 7 mm long, 1.1 mm wide in the thickest part, when straightened 1.7 cm long, pointing backwards, clavate, obtuse, with a complete 360°loop near the middle. Column 3.2 ¥ 1.3 mm, suberect; auricles 0.8 mm long, irregular oblongoid, finely verrucose; thecae 1.8 mm long, close together; anther channels 1.9 mm long, much elongated, truncate, processes of the thecae slightly shorter, 1.8 mm long, divergent, not covering the anther channels, obliquely truncate; rostellum hood-like, rounded; stigmatic processes 3.5 mm long, pointing downwards, straight, obtuse, finely papillose-pubescent. Pedicel with ovary to 2.5 cm long, terete, attenuate towards the apex; pedicel slender. Fruit not seen. Observations: This species is similar to H. salaccensis Blume. The latter is a much more robust plant with strongly unequal petal lobes, anther channels almost as long as the stigma lobes, and an almost straight, only slightly clavate spur. The curious loop in the spur induced us to apply the epithet 'cauda-porcelli': piglet's tail. Conservation: Known only from the type collection, this species seems to deserve special conservation measures because of its inferred rarity and its threatened habitat: forest at low altitudes, and thus subject to high human pressure.
Proposed IUCN category: CR B1ab(i,ii,iii,iv). We estimate the extent of occurrence to be less than 100 km 2 (B1), it is known from a single location (a), and the available data indicate that a decline (b) in the extent of occurrence (i), area of occupancy (ii), quality of habitat (iii), and number of locations (iv) can be inferred for this species.
Habenaria elongata R. Br., Prodr. 313 (1810) Habenaria mutica Span. in Linnaea 15: 477 (1841), syn. nov. -J.J.Sm., Bull. Jard. Bot. Buitenzorg, sér. 3, 14: 160 (1937) . Observations: Kooy 644 differs from the type of H. mutica in that the petals are provided with a small marginal tooth (as also occurs in specimens from Australia); in other respects, we did not find significant differences. Habenaria elongata is the oldest name for this entity.
Habenaria giriensis J.J.Sm., Bull. Jard. Bot. Buitenzorg, sér. 3, 9: 28 (1927) . -Comber, Orchids Java: 63 (1990 
cornuta, L!)
Observations: This is a member of the H. digitata Lindl. species complex, of which it may ultimately prove to be a synonym. Kraenzlin labelled the holotype specimen of H. cornuta Span. as H. trinervia Wight, which is now considered a synonym of H. digitata. Spanoghe wrongly described the lip as being five-lobed, evidently mistaking the lower lobe of the bipartite petals for a lobe of the lip. Conservation: In Timor, only known from the type collection of H. cornuta Span. collected between 1831 and 1836; hence, it is probably a very rare or even extinct taxon here. Apparently also extinct in Java (Comber, 1990) . Proposed IUCN category: CR B1ab(i,ii,iii,iv). We estimate the extent of occurrence to be less than 100 km 2 (B1), it is severely fragmented (a), and the available data indicate that a decline (b) in the extent of occur-206 P. SILVEIRA ET AL. rence (i), area of occupancy (ii), quality of habitat (iii), and number of locations (iv) can be inferred for this species.
*Habenaria malintana (Blanco) Merr., Sp. Blancoan. 112 (1918) Kraenzl., Bot. Jahrb. Syst. 16: 194 (1892) . -Comber, Orchids Java: 62 (1990 Seidenfaden (1976: 86, fig. 59 ) who, at the same time, expressed some doubts about his identification. Seidenfaden's figure certainly looks very similar to a flower from an isotype specimen of Liparis aurita that we examined. Apart from the differences already noted by Seidenfaden, we observed that Liparis aurita has two distinctly lamellate keels in the basal part of the lip, the configuration of which looks rather different in Seidenfaden's drawing after the Thai material. A comparison of fresh material would be most helpful. There can be little doubt that, even if the Thai and Timor specimens are not conspecific, they are at least sister species. Conservation: Collected twice, but in the same locality and by the same collector in the 19th century; it is probably extinct. Proposed IUCN category: CR B1ab(i,ii,iii,iv). We estimate the extent of occurrence to be less than 100 km 2 (B1), it is known from a single location (a), and the available data indicate that a decline (b) in the extent of occurrence (i), area of occupancy (ii), quality of habitat (iii), and number of locations (iv) can be inferred for this species. sepals red-brown, grading to light green at the base, petals white with broad red-brown band along the exterior margin and an olive-green and brownish band along the interior margin, lip red-brown, pale greenish at the base, column red-brown, the upper lobe of the column wings and the margin of the clinandrium white, anther green, pollinia light yellow. Pedicel with ovary 12 mm long, glabrous, terete. Median sepal 34 ¥ 10.4 mm, in natural position strongly concave, forming a helmet-like structure together with the petals, the basal half erect, the apical half incurvedhorizontal, narrowly ovate-triangular when flattened, acuminate; tip projecting beyond the petals 8.4 mm long, almost filiform because of the involute margins. Lateral sepals 26.5 mm long, the basal 13 mm obliquely narrowly triangular, the apical 13.5 mm filiform, erect, connate along their interior margins for 8.3 mm. Petals narrowly oblong-elliptic, strongly falcate, subacute. Lip clawed, erect, entirely concealed by the sepals; claw c. 2 mm long, rectangular; blade 9.5 ¥ 5.4 mm, narrowly oblong, rounded-truncate; in the apical half with a broad, rounded keel; basal appendage 3.8 mm long, filiform, with a few subulate hairs in the apical part. Column 12.6 mm long, erect, almost straight; apical wings large, bilobed, the lower lobe 2.9 mm long, rounded-rectangular, slightly falcate, somewhat pubescent along the adaxial margin near the apex, the upper lobe 2.6 mm long, narrowly triangular, almost subulate; stigma 2 mm long, located just below the middle of the column. Anther cap 1.3 mm long, saddle-shaped. Fruit not seen. records are based on old references that require a critical revision. Moreover, as was revealed by this study, there are still many undetermined and unpublished specimens in various herbaria.
Using similarly provisional numbers, we can state that the largest flowering plant family on the island is the Poaceae with c. 11% of the species, closely followed by the Fabaceae with c. 8%. The Asteraceae, Convolvulaceae, Cyperaceae, Euphorbiaceae, Orchidaceae, and Rubiaceae account, together, for c. 20% of the species, with c. 3% each. These numbers will probably require modification as the flora becomes better known.
With regard to the Orchidaceae, this account contains 66 species, including 15 genera and 32 fully identified species that have never before been cited for Timor. Of these, four species new to science are described here for the first time. Amongst the unidentified species, six are also possibly new species; they were not described because of the poor quality of the available material. This list will probably increase because 14 additional collections could not be fully identified (marked with 'sp.' and 'cf.'), and some of these might also prove to be new species.
We are unable to provide a reliable estimate of the total percentage of endemic plants in Timor, but, for the orchids, we can now say that it averages 15% (ten species) of the total diversity of the family on the whole island (66 species). Seven of these species are known only from East Timor (see Table 1 ).
All of these endemic species are known only from one to three specimens, thus deserving special attention for conservation. According to the present data, at least 11 species of Orchidaceae should be considered under threat in Timor using IUCN (2001) criteria (Table 1) : eight as critically endangered and three as endangered. This list includes nine endemics and two that are also known from Java, although very rare or even extinct in both areas. Six probable new undescribed species were also included in Table 1 , because they seem to be very rare and threatened; however, they cannot be assessed using IUCN (2001) criteria until more material is collected to allow a complete taxonomic evaluation. The status of Luisia unguiculata was also not assessed because recently collected sterile material may represent this species.
These results should be considered with care because of the lack of reliable population and distribution data. However, because the territory of East Timor has been subject to high human pressure (agriculture, deforestation, fire regimes, war, etc.), we believe that it is appropriate to highlight the need to conduct further botanical and ecological research here by calling attention to these potentially threatened orchid species.
In the meantime, efforts must be taken to preserve some areas of Timorese territory. The most important areas for conservation in East Timor, with respect to orchids, seem to be the higher parts of the mountains As a final remark, we should note that, because the focus of this work was mostly on East Timor, and because of the temporary closure of Herbarium Bogoriense (BO, moving to new facilities) during the course of this study, it is highly probable that it is incomplete with regard to West Timor. The information on recent collections provided by the Northern Territory Herbarium (DNA) also proves that further botanical exploration of East Timor is still needed, and may well reveal additional species new to science and lead to a better knowledge of those already recorded.
